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Wall surface 
generation process 



Knowledge provided 
to the process 



Place an array with both 
passive and 
active electrodes 
in a heart chamber 
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Generate a current 
across the active 
electrodes 



a) Frequency and timing 
of generated current 
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Measure voltage from 
passive electrodes due 
exclusively to the 
generated current 



a) Strength of generated 
current 

b) Location of 
mterogatio n source & sink 
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a) Relative position 
between active and 
passive electrodes 

b) Known impedance 
characteristics of blood 
and tissue 
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Determine impedance 
present between the 
active and passive 
electrodes 
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Determine the distance 
from the active 
electrodes to the heart 
chamber wall 
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Build a model of heart 
wall surface including 
chamber size and shape 
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Body orientation 
generation process 



Knowledge provided 
to the process 



Place passive electrodes in 
a heart chamber & a pair of 
skin electodes on patient 
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Generate a current 
between the pair 
of skin electrodes 



a) Frequency and timing 
of oriention current 
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Measure voltage at passive 
electrodes resulting from 
current generation 
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a) Location of passive 
electrodes 
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a) Wall surface 
generation process 
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a) Location of skin 
electrodes 



FIG. 9 



Generate a dynamic display of 
chamber wall movement in 
fluoroscopic like images 
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Perform a regression to 
" compute the vector of 
orientation current 
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Create a model of the 
heart chamber geometry 
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Generate a representation of 
chamber wall surface and 
electrode array 
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Knowledge provided 
to the process 



a) Frequency 
characteristics of the 
generated current 



a) Location of passive 
electrodes on array 

b) Chamber wall 
locations from WSGP 
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Wall electrogram 
generation process 



Place an array with 
passive electrodes 
in a heart chamber 
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Measure voltage at 
passive electrodes 
at a frequency 
unique to biopotentials 
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Create a model of the 
array boundary and 
chamber wall boundary 



Project the electrical 
potentials onto the 
model of the chamber 
wall boundary 
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Interpolate between 
projected potentials to 
provide a more complete 
surface map 
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Create a display of the 
electrical patterns 
on the heart chamber 
wall surface 
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Site electrogram 
generation process 



Knowledge provided 
to the process 

a) Wall surface 
generation process 



Place an array with 
passive and 
active electrodes 
in a heart chamber 
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1) Wall electrogram 
generation process 
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Build a model of heart 
wall surface including 
chamber size and shape 
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Create a display of the 
electrical patterns 
on the heart chamber 
wall surface 
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1 ) User input which 
specifies a location on 
display of heart wall 
electrical activity 
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Identify the site on the 

heart wall surface 

for an electrogram trace 



Collect the voltage value 
at that site 
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FIG. 14 



Add the voltage value to 
the electrogram trace 
being generated for 
that site 
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Movable electrode 
location process 



Knowledge provided 
to the process 



Place an array with passive 
and active electrodes 
in a heart chamber 
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Place a movable electrode 
catheter in same chamber & 
connect to current generator 
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Generate a current between 
the movable electrode and 
one of the active electrodes 



a) Frequency and timing 
of location current 



a) Strength of generated 
location current 

b) Location of passive 
and active electrodes 

c) Known impedance 
characteristics of blood 
and tissue 
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a) Wall surface 
generation process 
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Measure voltage at passive 
electrodes resulting from 
location current generation 
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Determine location of movable 
electrode relative to array 
and the chamber wall 
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Generate a representation of 
chamber wall surface and 
electrode array 
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Generate a dynamic display of 
movable electrode location 
relative to chamber wall 
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